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AMENDMENTS TO THE CLAIMS: 

Please replace the claims with the claims provided in the listing below 
wherein status^ amendments, additions and cancellations are indicated. 

L (Canceled) 

2. (Canceled) 

3. (Currently Amended) A rolling bearing apparatus, comprising: 
a rolling element formed as an inner ri ng of a bearing: 

a non-rolling element disposed concentrically with said rolling element; 

a rotation detector for outputting an induced voltage produced by an input 
exciting voltage according to a relative rolling state of said roiling element and said 
non-rolling element; 

said rotation detector comprising: 



a rotor provided [[in]] as part of said tolling clement 



inner ring : 



a stator provided [[in]] fin said non-rolling element; 



and 



an exciting winding and output windings wound to 



said stator» wherein 
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said output windings induce a voltage according to 
a gap penneancc between said rotor and said stator in 
response to said exciling voltage inputted to said exciting 
winding; [[and]] 

said stalor being IuiuiclI witli including a plurality of polar teeth p r ovided 
in a su r fac e of said uoiinoUiiig clemen t which opposes o pposing said rolling 
element [[while]] , and said exciting winding and output windings [[are]] being 
wound to each of said polar [[tooth]] teeth of said fitator, and 

said rotor comprising a flat portion [[formed]] on a eircunifcrcncc o f t he 
portion of a circumferential surface [[in]] of said rolling el e uien t inner ring which 
opposes said plurality of polar teeth provided in said non-'iuIUiig eleuxent and is an 
outer peripheral shoulder of said inner ring . 

4. (Cancelled) 

5. (Currently Amended) A rolling bearing apparatus, comprising: 
a rolling element; 

a non-rolling element disposed concentrically with said rolling element; 
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a rotation detector for outputting an induced voltage produced by an input 
exciting voltage according to a relative rolling state of said rolling element and said 
non-rolling element; 

said rotation detector comprising: 

a rotor provided [[in]] on said roiling element; 

a stator provided [[in]] cm said non-rolling element; 

and 

an exciting winding and output windings wound to 
said stator;, wherein 

said output windings induce a voltage according lo 
a gap permeance between said rotor and said stator in 
. response to said exciting voltage inputted to said exciting 
winding; 

said rolling element being made up of two iimcr rings disposed adjacent to 
each other in an axial direction and each having an inner ring raceway groove; 

said rotor being provided at an area ^ereat outer peripheral annular s urface 
[[of]] areas of said two inner rings oppose each other in the axial direction; 

said non-rolling element being an outer ring disposed concentrically with 
said two inner rings in an outward-radial direction; 

said outer ring having two outer ring raceway grooves in an inner peripheral 
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surface thereof, said two outer ring raceway grooves being separated away from 
each other in an axial direction and opposing respective ones of said inner ring 
raceway grooves of said two inner rings; [[and]] 

said stator being provided in a region between said outer ring raceway 
grooves of said outer ringi 

said rotor having first and second inner circumferential surfaces disposed 
adjacent each other in the axial direction: 

said inner rings respectively having inner rintz outer circumferential surface 
end portions adjacent one another in the axial direction: 

said rotor bein^ fixed bv fixedly fitting said first inner circjurnferential 
surface onto the inner ring outer circumferential surface end portion of one of said 
inner rings; and 

said second inner circumferential surface having a greater diameter than 
said inner rina outer circumferential surface end portion of another one of said 
inner rings and being disposed opposing said inner ring outer circumferential 
surface end portion of said another one of said inner rines and out of contact with 
said imier rinp outer circumferential surface end portion of said another one of said 
inner rings such that said rotor does not contact said another one of said inner rings . 

6. (Cancelled) 
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7. (Original) The rolling bearing apparatus according to claim 5, wherein 
said exciting winding and said output windings are lead out from a through-hole 
provided in an area on a center of a circumference of said outer ring in an axial 
direction. 

8. (Currently Amended) The rolling bearing apparatus acco r ding to cla i m 
^, comorisinp: 

a rolling element: 

a non-rolling element disposed concentrically with said rolling element; 
a rotation detector tor outnuttintLan induced voltage produced by an input 
exciting voltage according to a relative rolling state of said rolling element and said 
non-rolling clement: 

said rotation detector comprising; 

a rotor provided on said rolling element: 
a stator provided on said non-rolling element: and 
an exciting windinp and oulnut windings wound to 
said stator- wherein 

said output windings induce a voltage according to 
a gap permeance between said r otor and said stator ^n 
response to said exciting voltage inputted to said exciting 

6 PlMIWjunQ2vznit0 |PCIQ |.«>pd 
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said stator including a plurality of polar teeth o pposing said rollins element, 
and said exciting winding and output windings being wound to each of said polar 
teeth of said >^tator; 

wherein said rolling element comprises: 
a hub wheel; and 

an inner [[rings]] ring fitted [[in]] on an outer periphery of 
said hub wheel; and 

said rotor being a nut mounted on one aid side of said hub wheel in an axial 
di r ecti o n f or c o nnecting so as to secure said inner [[rings;]] ging to said hub wheel, 
wherein said nut se r ves a$ said r ot or in_cludes_a flat portion which opposes said 
plurality of polar teeth , 

9. (CLLrrenLly Amended) The rolling bearing apparatus according to claim 
[[3]] 8, wherein said ro lling e l e m e n t compris es: 

[[a]] said hub wheel has first and second axial ends, [[with]] v^aid hub wheel 
has, in sequential order from said first axial end, a flange provided in an o u t e r 



r adial di r ection while having an out e r periph er al Aurface wi t li a small diame t er in 
an ou t er periph e ral su r fac e on an e nd o f v e hicle inn er side > a ring seat surface 
having a rinp seat diameter, and a threaded portion having an outer thread diameter 
less than said ring scat diameter ; 




proximate said first axial end of one spindle in a n ou t wa r d- 
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[[an]] said inner ring is_ mounted outsid e the small-diameter oute r 
peripheral su r face of s aid hub wh e el on said ring seat surface : 

said threaded portion is at said second axial end a n ut spindle po rt i o n 
f or m e d o n th e v e hicl e- inn craid of said hub wheel; and 

said [[a]] nut helically moimtcd is mounted to said hub wheel bv beinp 
threaded on said nut spindle threaded portion, said rotor being formed of said nut; 

said non-rolling element is an outer ring disposed on an ou ter p eriph er y sid e 
of concentrically about said hub wheel; 

a cap is moimted in a v e hicl e hiii c r ^ i d c an opening of said outer ring; and 

said stator is fixed to an irmer periphery of said cap and said stator opposes 
said nut in a radial direction. 

10. (Currently Amended) A rolling bearing apparatus, comprising: 
a rolling element; 

a non-rolling element disposed concentrically with said rolling element; 
a rotation detector for outpulting an induced voltage produced by an input 
exciting voltage according to a relative rolling state of said rolling element and said 
non-rolling element; 

said rotation detector comprising: 

a rotor provided [[inJJ on said rolling clement; 

a stator provided [[injj on said non-rolling clement; 

8 FB4lflaic02v201ed(PCI0J wpd 
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and 

an exciting winding and output windings wound to 
said stator, wherein 

said output windings induce a voltage according to 
a gap permeance between said rotor and said stator in 
response to said exciting voltage inputted to said exciting 
winding; 

said rolling element comprising: 

a hub wheel having first and second axial ends, 
[[with]] said hub wheel having in sequential order from said 
first axial end a flange provided in an outer p eriphe r y close r 
tcrarr proximate said first cnd^ o f o ne s p indle in an outwa r d- 
radial di r ecti o n while having oute r pe r iphe r al surfaces wi t h 
a large diamctc r and a small diame te r in an ou t er peripheral 
su r face en an end o f vehicle im\cf side an intermediate 
circumferential surface having a first diameter^ a ring seal 
surface having a ring seat diameter less than said first 
diameter, and a threaded portion having an outer thread 
diameter less than said rinp: seat diameter : and 

9 FM»u302«2fiIed(PCI0Jwpd 
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an inner [[rings]] ring mounted outside the sni&U" 
diame t er outer p e i iphcial sm fdcc o f 3Aid hub w h eel on said 
rin^ seat surfate- 

said non-rolling element being an outer ring disposed on an outer periphery 
of said hub wheel; 

said stator being mounted in [[a]] an axiallv center region of an inner 
peripheral circumferential surface of said outer ring in an axial di T cc t i o ji ; and 

said rotor being fomied by n ot ehej; at least one notch provided [[in]] at a 
plmalit> uf aiudA anarea on em cireumfcmnci- u f a lai^e-Uidmclu uuiei peripha - al 
surface with a lai - ge dlaiiiclu of ^aid hub wheels whIUr opposes said atater in a 
radial direcLiuu said intermediat e circumferential surface of said hub wheel , 

11. (Currently Amended) A rolling bearing apparatus, comprising: 
a rolling element; 

a non-rolling element disposed concentrically with said rolling element; 
a rotation detector for outpulting an induced voltage produced by an input 
exciting voltage according to a relative rolling state of said rolling element and said 
non-roll ing e Icment; 

said rotation detector comprising: 

a rotor provided [[in]] on said rolling clement; 

a stator provided [[in]] on said non-roUing element; 

1 ^ FB4U HiiiOl v3 filed (W^IO l.wpd 
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and 

an exciting winding and ou^ut windings wound to 
said stalor, wherein 

said output windings induce a voltage according to 
a gap permeance between said rotor and said stator in 
response to said exciting voltage inputted to said exciting 
winding; 

said rolling element comprising : 

a hub wheel having first and second axial ends. 
[fwith]] said hub wheel having in sequential order from said 
first axial end a flange provided jn an o u t er pcilpliu>> du&u 
to-an proximate said ^ irst end rt n^ m »vf"flH 

radial dix e c t i o n while having aute r periphcfal surfaces wiUi 
a laige Jidi netcr aud <i small djaiiictcr in outi^i puipLeial 
surface o n ai^ e nd o f vclxiclc imicr sid e . an outer raceway 
portion with first outer raceway groove having first outer 
raceway groove diameter, an intemediate circumferential 
surface having a first diameter a ring seat surface having a 
ring seat diameter leaa tha n said first diameter, and a 

^ ^ anOZ vZ fM |I*CI0 1 vpd 
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threaded porti on having an outer thread diameter less than 
said ring se a t diameter n ad hav i i i g a i ^ I r m ^r n ' n g - r ! WLAWfly 
giuovc ill adiJ Lugc-JlamiLln uutu - pciiphudl suifdus ; and 
an inner [[rings]] ring mounted outside said small^ 
diameter outer peripheral surface of said hub whe e l on said 
ring seat surf ace and having: a second inner raceway groove 
having a sec ond inner raceway groove diameter less than 
said first inner rac eway groove diameter: 

said non-rolling element being an outer ring disposed concentrically with 
s^d tuvu iimti imgg in ciii u utwai - d-iAdidl dircctiuu wlri te hub wheel and having 
[[tw6]J first and second inner raceway grooves in an inner periphcrat 
circumferential surface being AqjcuatuJ away fmm each oUitr in an Axidl JuccLiuu 
respectively opposing each r ac e way giouv e uf said first and second inner raceway 
grooves t w o inner ring!. ; 

a vn^Ijii^lc oute r -side raceway groove o f 5aid o uter nng bcuig made lu haw 
a larger Ji anie t cf Qiaii tliat of a vehicle Inu e i-side raceway groove, flic um e i iing 
raceway gr oov c of &did hub wheel is madu tu have a laigei diamctci ' tliaii tliat of die 
r aceway groove o f said inner ring; 

a PCD o f said v e hiele outei &ide ball gioup, am o ng tw o g ro ups o f llie 
vehicle in ne r side and vehicle outei ' .side mouiUed iii be t wcai said each raccwAj> 

12 
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giuuvc. bLiiig made to have, a laigu dlametei ihm that of VCD uf d ^jdiiac iimci 
gidc ball group, 

a first set o f balls disposed in said first inner and outer raceway grooves and 
having a first pitch circle diamcte n a second set of balls disposed in said second 
inner and outer raceway grooves and having a second pitch circle diameter less 
than said first pitch circle diameter: 

said stator being moimted in [[a]] an axiallv center eanrter region of an inner 
peripheral circumferential surface of said outer ring in an axial direction ; and 

said rotor being formed by notches provided [[in]] a| a plurality of areas on 
an ciiLuinfercncc of an o u t er pcripli c idl j smfacc region in an outer pciiplicxdi 
3Ui'facc uf said hub wlicci, whiLli oypu&eji said 3>LiLui in a radial direciiun said 
intermediate circumferential surface . 

12. (Currently Amended) A rolling bearing apparatus, comprising 

a rolling element in the form of an inner bearing ring : 

a non-rolling element disposed concentrically with said rolling elemen t said 

non-rolling clement being in the for m of an outer bearing ring : 

a rotation detector for outputting an induced voltage produced by an input 

exciting voltage according to a relative rolling state of said rolling element and said 

non-rolling element; and 

a generator for generating a vohagc in accoiJdnc e with using ener^ 

13 
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provided t?y relative rotation of said rolling element relative to said non-rolling 
element and inputting the voltage as an input exciting voltage to said rotation 
^tcctQT, said venerator having a first portion mounted to said inner bearing ring 
and a second portio n mounted to said outer bearintz ring . 

13. (Currently Amended) The rolling bearing apparatus according to claim 
12, wherein said generator comprises: 

a generating rotor provided as said first portion in said rolling element by 
disposing magnetic poles with different polarities alternately in a circumferential 
direction; and 

a generating stator provided ag said second portigg in said non-rolling 
element, which has an electric coil opposing the magnetic poles of said generating 
rotor in an radial direction. 

14. (Previously Presented) The rolling bearing apparatus according to claim 
3, further comprising a radio transmitter for radio-transmitting signals outputted 
from said rotation detector to a signal processing unit provided outside. 

15. (Currendy Amended) The rolling bearing apparatus accOTdingtcrcferim 
i4, further comprising i 

a rolling elem^^nt-^ 

14 
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a non-rollmg element disp osed cQncentricallv with said rolling element: 
a rotation detector for outputting an indu ced voltage produced bv an input 
exciting voltage acco rding to a relative rolling state ofsaid rolling element and sait^ 
non-rolling element: 

said rotation detector comprisinp- 

a rotor provided on said rolling element: 
a_stator provided on said non-rolling clement: and 
an exciting windin g and output windings wound to 
said stator. wherein 

said output win dings induce a voltage according to 
gap permea nce between said rotor and said stator In 
response to said excitinp voltage inputted to said exciting 
winding: and 

said stator including a plur alitv of polar teeth opposing said rolling element , 
and said exciting winding and o utput windings being wound to each ofsaid polar 
teeth of said stator. 

said rotor comprisinp a fl at portion on a portion of a circumferential surface 
ofsaid rolling cleme nt which opposes said pluralitv of Polar teeth: 

a radio transmitter for r adio-transmitting signals outputted from said 
rotation detector to a signal processing unit provided outside: and 



PAGE1S32'RCVDAT1l9IM2:06:50ra[EastemStandardrii^^ 



01/09/2008 15:15 FAX 12129537733 



^ PTO CENTRAL 



il016/032 



Docket No. F-'8488 Ser. No. 1 0/5 1 7,895 

a generator for geneming a voltage i n acco r dance witli using energy 
provided by relative rotation of said rolling element and said non-rollinp element^ 
and inputting the voltage as an inpul exciting voltage to said rotation detector while 
supplying it as a driving voltage to said radio transmitter. 

16. (Previously Presented) The rolling bearing apparatus according to claim 
3, further comprising a signal processing unit for processing output signals from 
said rotation detector. 

17. (Original) The roiling bearing apparatus according to claim 12, further 
comprising a signal processing xmit for processing output from said generator. 

1 8. (Original) The rolling bearing apparatus according to claim 14, further 
comprising a signal processing unit for processing output signals from said radio 
transmitter. 

1 9. (Currently Amended) The rolling bearing apparatus according to claim 
3, wherein said rotation detector comprises a retoi piu vidcd m said ro lling clement, 
a stator pro vided hi said uou-julling t ^lcmcn t , aii e xLi t ing wiAxding and o utput 
windi ngs wouu J lu Mid stat or , and fiu tliu Lumpi i&es a rcsoivcr which induces [[a]] 
the voltage according to a gap permeance between said rotor and said stator in 

FB-IBS Binltt v2 filed I i>pd 
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response to an exciting voltage inputted to said exciting winding from said output 
windings. 

20. (Previously Presented) The rolling bearing apparatus according to claim 
3, wherein said non-rolling element opposes said rolling element at least in part in 
a radial direction of the rolling bearing apparatus. 

21. (Currently Amended) A rolling bearing apparatus, comprising: 
a rolling clement including a first raceway wheel; 

a non-rolling element dispo.sed concentrically with said rolling element and 
including a second raceway wheel, said rolling element rolling with respect to said 
non-rolling clement; 

a rotation detector providing an induced voltage output produced fh)m an 
input exciting voltage and influenced according to a gap permeance related to a 
relative rolling state of said rolling element and said non-rolling element; 

a rotor disposed in said rolling element; 

a stator disposed in said non-roiling element; 

an exciting winding and output windings disposed on said stator, said 
exciting winding being excited by said exciting vokagc and said output winding 
providing said induced voltage output; 

said rotor and said stator being disposed opposing one another in an annular 

17 
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space between said rolling element and said non-TX)lling element; and 

said output windings outputting said induce induced voltage output at a 

level detennined by the gap permeance between said rotor and said stator and by 

said input exciting voltage. 

\Vherein said rolling element is an inner ring of a bearing and said nnn^ 

rolling element is an outer ring ot the bearing, and said rotor is formed of the inner 

ring and includes a fla t portion oi^an outer circumferential surface of the inner ring . 
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